Purpose. To review the immediate postoperative radiographs of 108 patients following conventional or minimally invasive total knee arthroplasty (TKA) to assess the quality of cementation in terms of cement voids and retained cement. Methods. Records of 20 male and 88 female consecutive patients aged 50 to 83 (mean, 67.5) years who underwent conventional TKA (n=56) or computer-assisted minimally invasive TKA (n=52) for osteoarthritis by a single senior surgeon were reviewed. Immediate postoperative radiographs were assessed by a single blinded assessor for the quality of cementation in terms of cement void and retained cement in different zones of the femoral, tibial, and patellar components along the prosthesisbone interface using the Knee Society total knee arthroplasty roentgenographic evaluation and scoring system. Results. The 2 groups were comparable in terms of baseline demographics as well as cement void and void beneath the anterior flange of the femoral component and a higher rate of retained cement around the tibial component.
retained cement on the femoral, tibial, and patellar components, except that in the minimally invasive group, cement void beneath the anterior flange of the femoral component was wider (0.32 vs. 0 mm, p=0.001), and retained cement in the posterior or lateral aspects of the tibial component was more common (50.0% vs. 28.6%, p=0.018). Conclusion. Minimally invasive TKA resulted in a wider cement void beneath the anterior flange of the femoral component and a higher rate of retained cement around the tibial component.
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arthroplasty, replacement, knee; cementation; minimally invasive surgical procedures introduction Minimally invasive total knee arthroplasty (TKA) has the advantages of less blood loss, 1-3 less postoperative pain, 4 and faster functional recovery. [5] [6] [7] Nonetheless, others report no discernable advantage over the conventional approach other than a smaller incision. [8] [9] [10] [11] Furthermore, there are concerns about an increased complication rate due to a smaller surgical incision. One major concern is tibial component loosening associated with the smaller surgical incision and poor cement pressurisation. 12 Minimally invasive TKA accounts for a substantial percentage of revision TKA within 24 months. 13 In a meta-analysis, the risk of complications was higher in minimally invasive than conventional TKA. 14 This study reviewed the immediate postoperative radiographs of 108 patients who underwent conventional or minimally invasive TKA in 2005 15 to assess the quality of cementation in terms of cement voids and retained cement.
Materials and Methods
This study was approved by the institutional review board of our hospital. Records of 20 male and 88 female consecutive patients aged 50 to 83 (mean, 67.5) years who were randomised to undergo conventional TKA (n=56) or computer-assisted minimally invasive TKA (n=52) for osteoarthritis using the posterior cruciate-retaining PFC total knee system (DePuy Orthopaedics, Warsaw [IN], USA) by a single senior surgeon in 2005 15 were reviewed.
In the conventional TKA group, a standard midline incision and medial parapatellar approach was used. The menisci, anterior cruciate ligament, and fat pad were excised, followed by release of ligaments and excision of osteophytes. The tibia was cut with an extramedullary jig, and the femur was cut with an intramedullary jig. Balancing in knee extension was performed, followed by femoral chamfer cuts and balancing in knee flexion. When the knee was properly balanced with the trial implants in place, it was washed out thoroughly for cementation of the actual implants.
In the minimally invasive TKA group, an imageless computer navigation system was used. An incision <10 cm was made and the medial parapatellar incision did not extend >2 cm above the superior pole of the patella. Infrared trackers were attached to pins inserted into the femur and tibia through separate stab incisions and were registered. The tibia was cut first, followed by the femur, but the cutting blocks were pinned in place following the suggested position and orientation. The bone cuts were verified with the aid of a plane verifier to ensure accuracy. The femoral chamfer cuts were completed, followed by checking of balance with trial implants and cementation of the actual implants. The range of motion of the knee and the final limb alignment were recorded by the computer. The patella was not everted, and the parapatellar arthrotomy did not extend >2 cm above the superior pole of the patella.
Cementation of the implants was consistent for both conventional and minimally invasive groups using the Smartset high-viscosity bone cement (Depuy Orthopaedics, Warsaw [IN], USA) in the doughy phase. The operating room temperature was set at 18ºC. The tibial component was cemented first by applying a layer of cement to cover the entire tibial plateau and finger-packing cement into the tibial canal until marrow was seen extruding from the guide pin holes. The tibial component was inserted together with the polyethylene liner and the knee reduced. For the femoral component, an inverted U-shape roll of cement was laid over the femur to cover the distal condyles and the anterior cut surface. A thin 1x1 cm layer of cement was applied to the inner surface of the posterior condylar flanges of the femoral component, which was then implanted with the knee in flexion.
For the patella, a layer of cement was laid over the cut surface of the patella, and the prosthesis was inserted and held with a clamp. All excess cement was removed. The cement was allowed to set with the knee in full extension. Immediate postoperative radiographs were reviewed by a single blinded assessor for the quality of cementation in terms of cement void and retained cement in different zones of the femoral, tibial, and patellar components along the prosthesis-bone interface using the Knee Society total knee arthroplasty roentgenographic evaluation and scoring system ( Figs. 1 and 2 ). 16 The 2 groups was compared using the Fisher's exact probability test for categorical variables, the Mann-Whitney U test for continuous variables with a non-normal distribution, and the unpaired t-test for the total of the width of cement voids. A p value of <0.05 was considered statistically significant.
results
The 2 groups were comparable in terms of baseline demographics, except that the mean incision measured with the knee in full extension was longer in the conventional TKA group (13.0 vs. 9.0 cm, p=0.03, Table 1 ). The 2 groups were also comparable in terms of cement void and retained cement on the femoral, tibial, and patellar components, except that in the minimally invasive TKA group, cement void beneath the anterior flange of the femoral component was wider (0.32 vs. 0 mm, p=0.001, Table 2 ), and retained cement in the posterior or lateral aspects of the tibial component was more common (50.0% [26/52] vs. 28.6% [16/56], p=0.018).
discussion
Potential complications secondary to decreased visualisation in minimally invasive TKA include tibial component loosening and increased revision rate. 12, 13 It is not known whether a smaller incision affects the quality of cementation, thereby increasing the risk of implant loosening. Minimally invasive TKA through the mid-vastus approach has reported to compromise the quality of the femoral cement Table 2 Cement void in different zones of the femoral, tibial, and patellar components in the conventional and computer-assisted minimally invasive total knee arthroplasty (TKA) group mantle and result in a higher rate of tibial cement debris. 17 However, one study reported no progressive radiolucency 6 months after minimally invasive or conventional TKA. 18 In our study, the only variable affecting the quality of cementation was the amount of exposure where minimally invasive TKA resulted in a wider cement void beneath the anterior flange of the femoral component and a higher rate of retained cement in the posterior or lateral aspects of the tibial component. Proper cementation is a pre-requisite for long-term prosthesis survival. 19 It is not known whether the wider cement void beneath the anterior flange of the femoral component will predispose to earlier implant loosening. In addition, retained cement may break off and give rise to locking symptoms and abrasive wear of the polyethylene, predisposing to implant loosening. Retained cement is a complication of decreased visualisation. 19, 20 Arthroscopic removal of retained cement following minimally invasive unicondylar arthroplasty has been reported. 21 As a result, we have altered our practice to increase the length of skin and arthrotomy incision as necessary to ensure adequate visualisation of the anterior cortex of the femur and to inspect for retained cement, especially in the posterior and lateral edge of the tibial implant. In patients who opt for minimally invasive TKA, the use of the modular tibial baseplate is preferred, as this allows better inspection for retained cement around the tibial component. One limitation of this study was that long-term data were not available to show the potential clinical effects of the wider cement void beneath the anterior flange of the femoral component and a high rate of retained cement around the tibial component. Further studies to determine the potential effect of decreased quality of cementation on long-term implant loosening are needed.
conclusion
Minimally invasive TKA resulted in a wider cement
